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(54) PRODUCTION OF ZINC OXIDE THIN FILM, SEMICONDUCTOR DEVICE SUBSTRATE 
USING THE SAME AND PHOTOVOLATIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably produce a 
uniform zinc oxide thin film excellent in adhesion by 
forming a primary zinc oxide thin film on a substrate by a 
supporting method and electrolytically precipitating a 
secondary zinc oxide thin film thereon by using a 
suitable electrolyte. 

SOLUTION: Primary zink oxide thin film is formed on a 
substrate 103 by a supporting method. As this substrate, 
a stainless steel, glass coated with aluminum or the like 
can be used. The substrate 103 is immersed in an aq. 
soln. stored in a corrosion resistance vessel 101 and is 
used as a cathode, and energizing is executed to the 
space between it and a counter electrode 104 as an 
anode. Thid aq. soln 102 contains nitric acid ions and 

zinc ions respectively by about 0.001 to 1.0mol/l and contains carbohydrates such as 
monosaccharides by 0.001 to LOmol/l, and its temp, is regulated to >50°C. Furthermore, the 
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current density of the electric current is preferably regulated to 1 0mA to 1 0A/dm2. Moreover, 
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as the counter electrode 104, a zinc electrode is preferably used. In this way, the secondary 
zinc oxide thin film is formed on the primary zinc oxide thin film with tight adhesion. 
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Abstract (Basic) : EP 794270 A 

A ZnO film is formed by applying a current between a conductive 
substrate and an electrode, immersed in an aqueous solution containing 
at least nitrate and zinc ions, and a carbohydrate. Also claimed is a 
semiconductor or photoelectric conversion device having a ZnO film on a 
substrate, the film composed of 1st and 2nd layers having fine and 
large crystal grain sizes respectively. The c axes of the crystals are 
oblique or perpendicular to the substrate. 

USE - The 2nd film acts as an efficient reflection layer for 
collecting longer wavelength light, and also suppresses current 
overflow at the time of shunt. 

ADVANTAGE - The film is stably produced, and has excellent adhesion 
to the substrate. 
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[ 0 0 5 6 ] X? -/^-b;K0^. jtAltPJlCiS^Pin 

[0057] 3£AStffiao K-rUi3t«URW^V^ttft 

x^h. 

[0058] &mm<owimm±j&<?>*mmzm 

fct&iZtt. 14 ^ojS (HW) TJXlCVDmtJi 

Mmmmyyx^oimvmLx^h . aj^mx- 
Bii&i. czzx-^mx-htnim^M^mm^m 
th. mft<n>mwx%tittwzmmit!mx'i,itc\\ ) 

[0059] (1) 

(2) vmmzmw*. Mtffxzzrtmxztm 

(3) S^5rt-^-l2iotm^iaSCl5^-t-5. 

(4) HH-CVDTIi, 14 ^o&iESifcioT&iBSiXfc 
14?uWL*. W®?g<iz£r>xm. imftM fT/US 

^'L. 14 ^njS<OS«a* t 100MHzMGHzkffi;V^-& 
li, ^R«ffi3&»feWin-tSikt>t'l'4. RF-CVDT'li, 

(5) nCH^«or?X^t4S8-*T4MKL, JtS^ 

[00603 Mw-cvD^o^f . mftmftco&ffisj&mo 
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0~450"C. F*]BiO. 5~30mTorr. V>f ?0&K7-li 
0. 01--lW/cm3. T^^niS^jHiS^iiO. 1M0GII 
z. HflSitgli. 0.05~20n»/sec#JI?£UtfcHfcLT 

[oo6i] HF-cvDaw«^. mmt^matu. o. 

lMOOMHz. t£«g|*ltf>SlRfiK»i. 100-350'C. rtEE 
li, 0. lMOTorr, RF^y-li. 0. 001— 0- 5W/c 
ir.3, Jff.iSjggli. O.Ol-WsectfjffJfifc&ftfc 

[0062] *«W03Ke«*iBBt*FaE*IV|feaZ/IV 

H4, Si2H6^<0->y nygffS^WLfctf^ftLffSfl: 

[00 63] S*>C. $31. BX* BflS*Sr**tfc*' 

[0064] i^lt-rSfcftWH-^yh^tLT 
liB2H6, BF3*W8^$>iX*. 

[00 65] nmMttZWOY-^yhtfXtlX 
liPH3. PF3^* r fflV^*l.l.. 

[0066] tttttttAfc* Wi^fcaVNM^S i C 

4 J'n&^V-. fcSV^iRF^HilttfcWiSVv^ 
[0067] (S B J«@) j£BJEEfcio7li-?-05&l?£a 

[0068] JSBB«ffil07(i1T0. ZnO. In0 3 #tO*ffi 

[0069] (&mSffi> *WfilO«4*«3WstltJ 
? £ ffl * a* y ? t. ± -o t Sfii^'^ - y<r>-&S& JIM 

[ o o 7 o ] . -m^ns tx%tsxj)&f iooo» 

[007 1 ] 

M<i>>»«10 3fcLTI4, Jf?0. ^J'jmf^ 
.X4 3 0 B AC. S3£ 2 0 0 0 Ax><-/ ? Lfci><0£ffl 
v^^t-TT'SW IfflJOlEBil 0 4 t LTIi#£ 

[0072] 8»li«ii^O*j8ffi2: L . 100ml 



C2 Bom&TVvAn-zitalt:. fflgSSSiRKii 
0. 1M/IH0. 002 5M/1 MS 
li. ga*»^8 5X;4T^i. EPMSSSi. 0.3-1 
00mA/cm2 (0. 03-10A/dm2) OEffl 

■esMk?*fc. mmmzmuzfrh*)^ mm 

[0073] (fSJSM 1 - 1 ) 6PM£ijS&K3r#> 1 m A 
/cm2T'-gt U Sffl[^ffi»Sffl«SS- 0 . 1 M/ 

1.0. 0 2 5M/1, 0. 0 1M/1. 0. 0025 
M/l . CttLT. jRiS^a* > '5>8 5 , CS*4TSMb 
S-ttT. jSKfcfrofc. S»S*utB8i» fti3#6 0*C 

nioi§£. xti^satTAiMtoiHiaittTa* 

Zb, MiX-TKZtlbZlK&SLT-h-otz. 60'C.f) 

b » $K®Sfiik!S£ 0 . 1M/1 tfrtS^CIi , c 
*A*JWA-&Jy6^fc»TfiH!U 0. 0 2 5M/1 

«To*£ctt . c mmmzgmzfmztiT ^* r 

[0074] (j«tWl-2> fcfc. iSS$r65-CT- 

jgtu s*0swstt*s*o. im/i. o. 02 

5M/1. 0. 0 lM/lCttLT, EP3n€S[*ffiSr^ 
0. 5mA/cm2~ftl 00mA/cm2tM?* 

EPJDl;Sg8?«* { 5mA/cm2gS±T1i. (ItaiSRW 

cttaaK^wjD lt ^1. mmfammtf 5 m a/ c 

m2^i.2»i:itaae* { T* ? l»i:«(c. SEM®^K 
£J:t2:JI*jfiAd'A6fc-. iMfflttTIl* < A«Stt 

•C**. 8WfcJ:9^Sr<fct>l*»A»l 0 0mA/cm 
2coieH-C-ft4f^«l«* r si^Tftof > :. OSffijR^ 

ami. zzx-b. saBMtJ:^ JWS«««aE» 

jfi)KA { 0. lM/!<9B*Ct±ctt!W8VVCffi[6]U 0. 
0 2 5M/1 fciVO. 0 1M/l^C{icWH[*]k 

[0075] 0. lM/lO^K0cW*«ffiV%TSl*]LT 
^l.-ty7V^f.<7)Xail]W>'^-y5ria6tc. 0. 0 
2 5M/ 1 fiO^cWffilSjt^oT^fo^fiSt^UT^ 

h^y-rivt^oixwm^-y^i ^z^ zn^ix 

t>BB«rt'J>-5-C. EI6<59Xi&@WA'?->"£*-f- , f>-7- 
/t^oa^''fc^i=S^^>^v^. 
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too76] tmzj&z 1 ffiiO-r* >"#'ft£ ix\->hfr 

itzi>^ims^m.Th r ). m£<omx-\-mz. 
imn-utvtms-Lx^h, -ftchhimrnkx-hh 

ZbWhtz. zcnzbi'h. tit 
lt&®Z&%Zitl<r)mttcm : mZn (NO 3) 
+ X'bZZtmjiZZil&. 
[0077] t%k*>. ±M<r>m&m£ 9 - tt 5 CCl 

■fSik. -HlfcfciaiEl/Ct^ffPtfZn (NO 3) 

i*itt < cm&m-ttfrmtt&fr) x-mx-zzzt 

ZtfLX^Z. 

[00 78] (§HJtWl2- 1 ) 5x5cmC0XrVU^ 
( 4 3 0 B A ) Sffa±£*$K*>61tftSIB* 3 0 0 
03j->/^ hn- AitaUc. W*>. 99. 99%ffM 
«K*jE«tU. KXfyuxStSSrfiffifcLT. 7 0 
Jg£«o£, t7*D-X20g/l *Jn*.*:0. 1M 

£> . Jf>VX/X 9 ■•/ h £fflV , PbIPS 3.5c in^ffi® 
IBOlBfc. 2 0mA0>«»£«U:. 10fttttti.lt 
SLC J: &?Lafe£Mtl>BHLSi8^RAW l Ufc. £*> 
*0*SHW>*JR4 ( p H ) (15 - 4ffco 

fc. i*l6£B«£»-C*flJ , 3tT*4>*Htlt«rilai;-j- 
■5. 

[00 79] (*ttW2-2)«H«l-10*»»* 
9EtK0f 1-1 t*HKT l§] C < 3 0 0 0 :*v b 

[0080] (##$2-3) fgJfcflU-lkKC^T 

Arf 2s c cmiSL^^^l OmTo r rC 
X 1 OOWO'^-TSfl-EU^^U 3 000*y 

rx v a-^ffimmmtwz. mvnmimm 1 
ct-r*. 

[ 00 81 3 (##02-4 ) R»mr>-l^^S«<0 
±C**W2-3klRlt<DC-7^*hay • .x^y? 

l^B$fS]S: 5fgk Lfc. TSfclWi 1 • 5 S ?o 
[0 082] (|WS«2-5)*1JWnB*3#fcLfc« 



frttSOIfl 1 - 2 k n fc*feT. MWrT»fe*at 
6. »1 0 0 0*V^hD-Atf)IWfcaiBJIt«tlBIS 

»i ooo*>^ha-A<osHta^s 
7#k tfc«!Wi«iw i - 1 1 R &**t\ f*?2 oo 

[0083] MaOiBfc£R«*li, MWWUfcfcB 

[0084] RaA^eSrSEMCTf^ELJtkCl^s 
ffii a t K e «1 . 2 $ ? d v<rm'ik<r)&<7M#.<r>%1&& 
m&Xb 9, KbiiO. 15;q vmWY<ik<r>®&cr)3> 

tsfmmx-b*). Wz.w<i\iSKmzx\t%mmpi 

dk»i«i!2T'£fc. 

[0085] iai>/j c £ XHHWfc J: ^Tiftl Ufc t 
«allH6t*t« ! a*Hlt ! S:»). KflSBItoA 

m x- c tfcpsis* isnftx v ^ t o#±r* 

«**A«>iifc* s W-9«:. ;OB§oX«li]»f<7)<0 0 
2>co5feK*«<101><O3SJK«030%r*-5^. Kb 
tc{K0 0 2>O[5l?ff-^* ? ±ST'J>0. HbO@ 
flr^-yfflti, 07C^-riaKcl4lcief6]LTv>5 
£k**PfflU:. 

[0086] HC, Ha, b, c. d. efD±fc. H» 
a-Si (n)„ a-SiGe (i) > rac-Si 
(p) S:-?4?a«CVDtm*U W(ClTO5r6 0 

03f>-^hD-AK^L, mmx'fv vhtim 

LX±.m.&l%&b Uz. Z<7)®t,zlXimLfz*ffi 
imt:V-7- : si.$U-?<r)i,bX-mEltzbZ?>. 
Wl&<?)ffi&VffiaSBLJ sctil 0. 2mA, IKb^SeS 
mStffKJ s cli9. 5raA, RcO«|»«anfJXJ s 
c(±8. 6mA. Rd^*g«S5«SJscJ19. 3m 
A, Re^5i*5SaS^SJ s clil 0. 0mA. b*$ 

[0 087] SCifc, B!a, b. c, e 5r£^r 
t*f9lft«fTl0ltt*«WLfc. Kali. ffOiHKfftft 

fc. -*«b. c d, ettl8 0**3a*T# 1 5(Mf 

[0088] 3BB« ft 3EW>gffiH 
(HS601J3) smWMIfcpinj^feSO^t i*»««*fl! 
B^L/c. ft{*W*C*ls £ftft(SUS430 15xi5c»2 Jf$0. 
2^/A«*Ag/»M«lZi^^tM/jKI»WWIT0 

[0089] St, iftttifc&RBAgfcaSWXK-y 
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ttuzmu *>twM *>mt}mmm^x 

[0090] ^{WBIiSSlflnSK-TiB a-Si :H:P/|g 
\<n\m a-SiGe:H/^l(7)pSH-rl 
/iC-Si:H:B/S2^nSK-ri a-Si :H:P/gS2cDil a-Si 
Ge:H/Sg2C5pSK-m 

^c-Si:H:B/®30n^H-r)l a-Si :H:P/£3Wi)§ a-S 
i:H/JB30p311<-rJB 

Uz. aKWWllT«ia#<oxy<-y^ffi. &mmcr 

[0091] (it«^ll>SBBS©iZnO?-^2C>7<-r^f ! P 
T-fMUfcElWi. SQtflBkPWfc* *»*«C*inft 

i o (C*i«cJB<0±(Cl<a2^ffi«Sr {> Jtn#ttfcfHO 

[0092] soK0t30%*Ri«fft& imm\<r>^Ms%m 

*HWEift1«tSrV-?-ySjLW-^-(Ain.5, lOOmW/ 
cm2 s SiiB&^'C)£JBVvT*$gU:. PWCiz-vyh 

^fii(Rsh) * »e lt u - ?%m(r>%&.<?mmz fm i 

fz. >-+yhStalcoVrc(i s HffiteWi. 3 

^. Kfl3MWIi!<o%-ttk LTHMffiLfc. ifc. HHsC 
M(»iBKSSCII) Srff*-»fc*PMKfiS3H8BT-rffi 
SrfBWCtHHtfcfHlLfc. HHKMi. «tL«h^>4JB 

raws* ^T-^Jtw^-rs-K^ffi^sss 

k <0lR*>tt2f#«* J: -vriOT 4*ttTtf 

[0093] mmmw±M%,mtitmim 

^tzn\ t < tz&ar?±n*>%ieMi*0MWMmi 
[0094] (mmvmwBiztnihy/iz-zzv 

[0095] *0*Uft, Ktt^;til«ffiitt>*0Ua 



t^a*. t<{cA*»ttioorr*->fc. 

[0096] mwmmmmizmhyivzi-xt? 

*x b y yc3Sifcii*»fisettwi3fc fhkc ut*»* 

[0097] {-OfUL £^J5<?>±IB3*t±ifc«0|l*) 

«wrh. msT-ymzxi mmm 1 t> mix 

t<fcaaiT~T»fcJ:4WWttl»3j*«i 
[0098] GWt«6)aatW3tC45»t*^3-^S^ 

fc. *ft*«5C*t. 

[0099] 5SE&fll60*ffiHiftl2Jt®im?) 
±ll*»fcJt*TJMWK Aift-tr-b/i^j3iaE!)«WW) 

[0100] 0dlOT)$Bt0l6£&lt&ltt'f 

fc. *fefrfca«c5rr. 

[oioi] *<ojsr, ntfewo±^m«ut«^ji^ 
tfipng. »B-f-7«K:j:*aH«tstiikfc«tT 

[0102] (Slitff!l8)01^iES:fflV^^7^-r* 
^T'NESW5^±tZn05r2.0M«i(Oli$T-«im$-t^-9- 
>7Vl-£fM Lrt: . 1?" >7MtmiZ7ik L JtiSffi-T k £6 

TX£U 800ni«c98&*OflteJi3RL*:k *}g 

rjuiiznixioxi&^mm^Ltz. 
[0103] m^xmmmit Ratas**** 

tfLLtz. 

[01043 mmmvjz®%m<r)*j%%.m&z v- 

7-vSiU-^-(AM1.5. 100»W/cm2, ^®ia«25*C) 

mmmmwxMWkiiwcttkttn^.miztt 
ixvam^mamm^Ltz. 

10 105] BLhO£k*»fe, ^K-f^-ykMIS'f^y 
fut3lfl©B*«W? * 4 i t tfhfri fz . 

[0106] mmmmwgw.zm^xmizTTstik 

^TNESA^9X±fcZn02-2*t n^W§ TtSS$ ^-tV 

7>\s£ft& itz. -tyr/utmizTFtfzvs^msL^b 
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ISltlSrj&a^Sr^l*:**. «ma;"g#5«)A/dn>2h20A/di«2 
Wyr/KilOmA/duC*^ 1 OA/dm 204^VT^ 

[0 107] ^^THiTOfc|5ltt(c*ie«^^$-^ 
*U:. 

toio8] m.mw±m%mis3&n.m i &zv- 

5-^Sib-^-(AM1.5. 100mW/cm2, flffiigJKS'C) 
5:ffl^Ta!lSL/>:. -f-Wfcl*. €^£#M0aA/dm2a>f> 
10A/dm2c04oO*S«>tili . if &fimZ%!$®Wm 
Uc7>\ SSSSl£*%iA/diii2t20A/dij2W(7)i:|ltftt(im 
«^JK*<10mA/di»2A^10A/diii2O*^licWfC5m 

^wzmmzmitz. 

[01093 &.jtcoz'cfrt>. mntzma®mnot»A 

[0] 10] (HMWIio)^iftM6t*!(tSlB'DMj}-y)fi 
S^^icU. EPiD^S[^K$:2fgtL^lWK^ffilS 
1 £ JfM L (£9) . «v vc . liSS^jS^zr^tc L . 
Eraram^iiS £ 1/10C L TJfS2C0§HtS$BJf S JBlft t 

(«i<». ^mmmmmizLxmrn^m^^ 

tiLltz, 

[oiii] *(r>&&. mfem\oco±®,wMiiimm 
<vM%mMzitKx&shm. &fi,y-7-t)i'<7m$®iW)& 

X^tz. 

[oii2] mtmmftxommBwwk lx^r^ 
-h£m^xmmmtfLn±mmm*imitz. *mft 

tz . &mumn±m^^m i-to-Roi i -n^T^tc-? 

tz. 

[0 113] ti\ Roll-to-RoIl^jt^ffli,i^7.^-y^ 
V >^i£$:ffl^TSUS430BA(S[$0. 15mm) a^fcSSJSf* 
±teT;U5-'?A*»t4S*«i0.1*i«i:BKIJaft*>fe 

[01143 *CD&. rolltarollltWci ->TWt«} 

[01151 mtffiiwr^'co^BWfttt 

[011.63 (**Wl2-l)tt5cmftT'WS0. 
12S>,l<7X2.T>UX4 3 0BA£g#:fcU f*120#: 

HBO. 0 5 57nyfl*jfttt*»i,*"). XMSWfTtt 
cMEALTttt:. SgZ^BHLMIG/Hi . «»0. 3 2 



? □ v«ofcfi&#< 1 0 l >f iEiS] L T . 
[0 1173 SfefcM*>*fc. ^SWWIfcLT, CVD 
mz£<0. nmWKisyay (a-Si ) £2 0 0 
A. yvH-Tl^K^'Jav (a-Si ) £2000 
A, pSmiS&i'Vay (mc-S i ) £1 4 0A«0* 
C«l Lfc. $ fefc. RXg^aftffi&f-C I T 0 5 
6 5 0 A«*U ^lffijt8MIU>*>*J:arafffc LXCO 

mmmt itz. z^zmizx ■? v*iam 

mtzX *3*»L , C±»»»JiliL«*t W:. 

[01183 Zco&^zmidMKcoltzX'mZltzt 
Z*>. ffll&BSEBKJ sc#ll. OmAtijoft. 

[01193 (HlfiffiJ 12-2) »-2Uf«::S)BHfcB 

LJtfflU. H)S60i|12-li:IS)«t;3tem^5R-?5-^L 

[01203 m-rtmtts&mnsEum*. imo . 

0 5 5 7a VOMIflfcP. X&EflrT' c ttfcErSl LT ts 

frfcfrifcZ^BflSMJHOSElMRli. 3$ 
? a yffteMLtf c WUrffiltT Eft L-T <- tf: . 

[01213 i^^*jBR*IS3l5«Tra«LJtti 
3. ®t6tg«[*SJ s ctfll . 5mAtfcnfc. 

(0122J (ttRM 2 ) IMPISH* JEM U=Sr**->fc 

mm. mmitmt0kftx\ xj&wjttift&i, 
tz. zm?mm;®iK<r)TX'M%uztz<>. mm 

[0 1 2 33 (UttMl 3) *«)5cmAT'J?$0. 12 
5 'Jcr>Xf->-UX4 3 0 BA$rgftfc L, CftS-T^*? 

iH£2 00 0AX"C-y*U:O<iK. SU6«a|12-2t R« 

tz. 

[0 1 24 3 iO«^SHfibS«3e^TCai*Ltel:i 
JOB«aMf*J8cA<13. 9mAt»^#tt$- 

[0 1 2 53 (ifc««3)IWiaiMit»*U«r*»->fc 
IJjWi. HftSPI 1 4 1 [SI t*frT*S«*SR^*»J«L 

®85*JgJscli8. 3mAX'h-otz. 
(0 1 26 3 Lfe*«-jT*»WO»TI4flfch.fc1*ttt* 
ThZkifitofr-itz. 

(0 1 273 (njfew 1 4 ) mtzmmmn&iEX' 

*m<omtmmi2®Bj8i.itz. 

[01 283 >\sxmaztitz-mtoB-n,8 o 

3immsi980 6£x*4/\>ft&jmztii>. mm 

8 0 5«, zKiy-yN^CSSKeOml tffiffi (37 
XWbJcSB* (OTB«) ) 70ml ft^T***» 

[0 1 29 3 L*^tf , ?*>ffijlo-5-8 0 7 5:MT, * 



(11) 



10-140373 



mss i oiztmztis,. Tm^^-aoata 1 1 

&£,Ifca { #2U\ 

[0130] iKC38**o-7Hi, 1 2 

JBH4Kfi«S?8814li, «tt5t»LT7-yK(4 
6X7?ft*JWL filTHtt) 3. BWl «r«£Lfcfc 
aA(i23Bfc'f£. coftfi^Jtc J: ») CltOt^lc 

ifc, IBM»=J:6IHIO* s aT'»*$fiilWia6IBaHW> 

W*#flJ&*>»* t *t fc -f * C t #8 

i o 1 3 1 ) s 4> tcBM&isftw^ajst Pi&o*ft>§Ji 

819C»aS*i6. <Xim<7)^El^§A { 7;^ 'J 
X'hl. 

[0132] 5^f*o-;U8 0 3i4i»jlin-5-8 2 
1. 822 ££T , &8,m&tfL®m 2 6 CCiM t 
»SW*. ftWftej&8 2 5 lis * 1 U -v WWc. t 

n*SK^8 0g. tro^iE^'j^Asoog, 7>*^ 

7* OtAO. 88) 6ml. BRj&'J «7A1 0 g*»£> 
£6. 5 0V-~6 0Xrcfgm?&. PHJ48. 

2-8. 84>fiffl(CA£«k9(C?-£. IWE824(C(iffl 
•CtJBtt*. JWBW:TJ«3«(co-*8 0 3*»«t 

j££SWt£ . *MTt4«a«IE3 A/d m 2 fc Lit. 

* fc . mmsmt 6 o a/ s t* y . inMui^ 

^fi!c$itfc&IS«8 0 2cr>l§miU 0 0 0 kX'hitz. 
[0133] *Ofit. *ftf|8 3 3t'*)ft£iXfcc7>*>. 
S**a-^80 3taBSo-9-8 3 5. 83 6£8 

■c. »-<«MiaiBJwaftf8«8 4 0fc«as*i, »- 

attftattJf 1 0 3 #8*3 ft.*. iS0$S«ttl^l&S 
83914. *1 'J v HHWcWKStt- 6*«1 g. * 
•yX/a-x 2 0 g ££/lT& 0 . 8 ST^iSKfcftfcft 
6. pHI±5. 9*»(c>6. 4C{&»S:h.4. tf|S]«ffi8 
3 8U*Bf«:A7SWLfcS«3i f fflv^*l&. -OSiS 
»ft«fiicafr«S*JBi 2 A/ d m 2 fc U: . * fc . 

mmamt i o o a/ ■ -c* o . s^-obwiskwi i 

0 3C9JIJ?lil^mT'J>->fc. 
[0134] *<Of*. *ifc«84 7T'*ft$;fifc<7)*>. 
3mtto-,U80 3(l|»i*o-7-84 9, 850£H 
T. »Z<OK^tai8JB»)3-^ffl8 5 4{c»)S$<x. SSZ 

«ffl«h3BBJii 0 4jsiqaes*i.4. szwiwiaEffiWB 

&?g8 3 9(4, * 1 'J y HWtzmKEB ■ 6M3 0 
g . •* -ytfO-T. 2 0 g S-fcX/Cfc- 0 . 7 
RfcfU. pH(15. 2*>t,5. 8(CfiM#$*ll>. 

£IBtt|ttt&ea-f«SE«ftii 2 A/d m 2 fc Lfc. * 



fc. jitwaKui ooa/sT'&o. MzoiMaiQ 
mnumx-b-otz. 

1 0 1 3 5 ] 3 fefc. £ft*n-^8 0 3(l*ftli8 6 
lfciM^VOlcifc.**.*. 

[0136] L*>&<7)*>Sf5ttD-/U8 0 3(li8i*o- 
5-8 6 3*«T«a«F8 6 4fca4,fift. «tt0>8 6 
4 (4?aHyX;U8 6 5 t^Hgt-^-8 6 6*»£&o 

xa*). iSLmtm*.i>®mzfto . ian/;ou8 6 5a» 

60jIAix 1 5 0*CT*$ttlL. 6 611 

2 0 0 -CTSOffl L . ft»fc» * » 9 Q - ? - 8 0 2 C 

[0137] i^D-zK^rn-fe^xe- wi2 o c 

m/m i nfc Ifc. Sftfoa-tUZfrfrh-jXmffil 
(HOkgfcLfc. »*tt**K!JD-?-8 0 2fc|fl 
*a*ilfc^0^OiI*^7 7 «y f-t J:oT$!lffll$ft. 
S. 

[0138] &EJgB)S?§«8 2 6 (i2£y«#fc L. 31 
-08Nffl$BJiJ&£7£*t8 4 oai/ffi^KftffilSJB^ 
ISlcJ§«8 5 4(i«Sl«ffi:Lfc. Sfc. wffti. #5 

pH^-L. &JKlJgj£?&ft8 2 6f IITV^^T 
zriUlDL. »-«l«KS«BJBBJ«}S»84 0avmZt7) 

jmammmma s 4x-itmmmi^maLx 

[0139] roll to rolliiar^®^*^ 

$r#^Lfc. 

[0140] «Ot«t:*JV»Ttt» AWBJRiS6 2 5 fc 
LT. * 1 'J v WP+fc. fnj»Kffl8 0 g . traftB 
^y>i»3 0 0g. 7yt-7* (JtfiO. 88) 6m 

i . mm* y^Ai o g^^ft^sataLt^. e 

o^SE^Ii 6 0~ 1 1 0 g . eD«|!!^ y VMt 1 0 0 
-500g. Ty^-ryK«ll~l Om 1 , mWMW? 
Mi.5~~2 0s<Dmx-mX'$i,. to«K^y>A 
(1. j«JIS*i4«W)[B]flfc»4L. -^<Aix.i»fcD!]fltt 

^AirVt-TTkt^r^fcBlflMiftttfcfcar^t 

[0141] *5Qt«fcJ3i»Ta. m-^K-fuesi^ 

AS 3 9 ii. * 1 y x h/U+fcHiaEIB ■ 6 **g 1 g . 
y *a-^. 2 0 g i&^T^&TKigjBtSra^*^ « 
• 6*lg(40. 1 g-8 0g. -t^^D~^(S:3 
g-1 OOg. $ A, 5 0m 1 £±l&fc LTSD* 

S;fctT*4U, Sfc, pHcr)'B : g$:^{c-t-I.SW 
T-PKS: 3-2 0 in 1 MIX i> t \,\ 

[01423 «dfcWfcis^Ttt. mzinmiksssmm 

BS.?S8 5 311, *1 'J -y hfrWzfflSiSft • 6*lg3 0 
g, ^-yilu-X2 0 8Z1fA,X'tc?>*®mrMA,fc 
tf. mgm& ■ 6*18(1 1 g~8 0 g , V-v tiu-ZZ 
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3g~100g. ZhlzW&iSOmX %±Mt UTAH 

Wt»K£3~2 0mllm£TiJ:V\ 
CO 14 3] (Jt«M4 ) fflfcKflaETp^T^^ 
KXA ••/ ^SIST-tta LfclijWijWfcWM t IS) t&ft? 

*TfcJt*T 1 • 1 3«W>**SSB&**vU 
<HBB*ttJUK> c «ft«HHV *fcRrt»tta« . 
[0144] iKKiflMR^. 8 5*C-8 5%RHtf>8? 

[0145] < mmm 1 5 ) im%t>mzmmv>&B& 
^nmzht^xmn 5-ct itzmzmz^t. ms 

T^LftKSSrfflVi. *&t±£T7 5'C<9i&*2:U t 
^TC0?S^iS*t7 5*Cfc Ut. fc*£L <B$Jj§(i, IH 

K3, 7-v&2. m&m-aiKbnti. &mmm 

i&8 3 9«, *1 'J -y Nl-+£iBlSgl3 • 6yJ<J£3 g. 
«K2mK BHfilmU t7*D-X9 0gmt 
«ZO»fla«JiJ»SiS8 5 3tt. *1 'J 
••/ K/KffcffiKffilS • 6*Jg3 0 g. m&2th I . »K 

tz.it:. me£®J£t±. gfiUMMcig-C 2 A/ d m 2 . 
»-«IMa6ttJi»jftiS8 3 9X*0 . 4 A/dm 2 . SB 
ZWRttSttWBjKS 85 3 TO. 6A/dm2tL 
tZ. 

[0 14 6] Z<0&f, &%®2 0 2cr)18BfSM8i3 0A 

/ s s mm 2 o o o at* o . *-*>RfcBtti 1 o 3 
mm&m 1 0 a/s . «w 2 0 0 0 a . mz^mt 

^Bll 0 4OJfffMj*gl OA/s. JIHl 2000 

kx-h-^tz. 

[0147] £Of*. $ttfl 1 4 fcffl«K#lB«**? 

[0 14 8] (ifc«W5) flifcKfclBSSrXTyl^i 
KX^y *jantl*L;fc«jMi s HMM 1 4 fc H t* 

5<03lif kit^T 1 . 1 7«OD3BTOaMiSr«r^U 
tz. 

[ 0 1 4 9] Kfc. aWOfc«fcT»AS*Xfc3Wntft* 
?£8 5r-8 5%RHO£3ii£ifc!ftcAft. 1 VCDi* 



HtZZbtfbPitz. 

[0150] ^mmnumx-M. mssifm^xcM. 

*fUE. ftfr*^flfc**<*fc**«**liHrc 
# . 3SS£*A£S Srft/N=Jf 3 £ 1 Ski 

(0151) 

If. Xffiro-t*j&qqrte4fc*>. ^llfcflsUaxh 

[ 0 1 5 2 ] *»^J*tt-WB«Sftfc»fla« 
[0ffl«f3#3rIftHJ!] 

[0i ] *x^09Rft9me»ai 

[02 ] *»BBOiMbafi<^KSKajlB 

[04 ] *^coKfl:ffii8^ea<^a«tti?tt 

[06 ] IKffiiSiggO . lmol/l TfMS/lfcM 
[07 ] ffiKEiSSUSO . 0 2 5m o 1 / 1 X'ft&Hix 

[08] xmnmss&nmaams. 

101 im&ttss 

102 mm 

103 

104 *t|8]!S5 

105 Ijg 

106 t^ffifii 

i o 7 waiA- 

108 ©Aa'- 

109 9Jjmrt47 
1 1 0 HIMHVW 

1 1 1 ®mm#>? 

112 t-^- 
1 1 3 fettft 

1 1 4 iS^ffi 

115 t-c?- 

116 S;®^ 

20 1 

20 1 jM0ti5to-;U 

203 

2 04 ffl3iiD-;U 
20 5 
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mm 



206 
207 
208 
209 
2 1 0 
2 1 1 
2 1 1 
2 1 3 
2 14 

2 1 5 
30 1 
30 1-1 S»W 

3 0 1-2 £jg/I 
30 1-3 tfiflOTfl 
3 02 BftSfBB 

303 ¥3SftJ8 

304 amu 

305 
80 1 
802 
803 
804 
18, 



84 3. 
857, 



84 4. 
858. 



, 807. 809. 81 2. 81 3. 81 6. 8 
821. 822. 823. 829. 830. 83 



2. 835. 836. 837 
6. 849. 850. 851 
0. 863 m*V-y- 
80 5 UKS 

806 ttmn 

808. 8 1 1. 81 7. 820. 83 1, 834 

45. 84 8. 859. 862 

810. 819. 833. 84 7. 861 *ifcfg 

814 &m®m 

815 BttttHtiStt 

824 
825 
826 
827 



84 
86 



84 1. 855 
828. 84 2. 856 
8 3 8. 852 #J*im& 

83 9 ^-<mmmmm 

84 0 ^-<mmmmmm 

85 3 »z<oiwHEiai»tfas 

8 54 azjmmBmtsm 

864 
865 
866 



imi) 



«»_|||| WW- 




U2 t-# 
101 VKftttttB 

no WffiiWt'My 
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1000 



100 
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[- mA/cm2] 
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